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COMPLETE SPECIFICATION 




Improvements in or relating to Diazotype Materials 

We, General Aniline & Film Corporation, a corporation organized under 
the laws of the State of Delaware, United States of America of 140 West 51st Street, 
New York, New York, United States of America, do hereby declare the invention 
for which we pray that a patent may be granted to us, and the method by which it 
is to be performed, to be particularly described in and by the following statement: — 

The present invention relates to light-sensitive diazotype materials containing 
ultraviolet absorbing compounds and particularly the utilization of such compounds, 
the ultraviolet absorbing properties of which are destroyed by exposure to actinic 
light. 

The tnrnrprtrgrtrtn : fl f nhnivmlof 4ighr nhirnrlv »r s in diazotyp c^naterials has been 
adopted frrr thr pvrr pose of copying continuous tone originals. However, while* the 
incorporation of the ultraviolet absorbers permits the" attainment of this result, the 
residual ultraviolet absorber which remains in the print slows down the reprint speed. 
In* addition, the retained ultraviolet absorber causes background yellowing of the print. 

We have found that improved results may be achieved by incorporating into 
diazotype materials U.V. absorbers "* K jf h p™» ^ff^*ttw in noy eepi n^ out rad iatio n in _ 
th e 340 to 390 mu range : but which upon being struck by radiation to whicn the 
diazomum compound is sensitive are niodified so* that" they are no longer capable of 
absorbing light in the above range. 

Compounds meeting these prerequisites are those represented by the following 
general formulae: 

R— (CH = CH) Q — CH = N — NH — R 1 , 

O 
t 

R — CH = N — R 1 , 
O O 

T T 

R — N — GH = CH— N— R\ 
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wherein R or R 1 is aryl, e:g; phenyl, naphthyl, or substituted aryl such as acyloxy- 
phenyi, e.g. acetoxyphenyl, benzoxyphenyl; alkoxyphenyl,.e.g. methoxyphenyl, ethoxy- 
phenyl, propoxyphenyl; halophenyt^ e.g. chlorophenyl, bromophenyl; or aralken such 
as styryl, or a heterocyclic radical such * ay thienyF or f urfuryl ; and n is 1 or 2. 

Examples of compounds within the above classification arc: 30 

(1) Cinnamaldehyde phenylhydraione 



{Pric*4s.6d.] 
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(2) N,N'-Diphenyl-<j//>/ra, o/pAa'-dinitrone 



o o 
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15 



Prepared according to the method of v. Pechmann, Ber. 30, 2462, 1897. 

(3) N-p-Benzoylphenyl-tf/pAo-styrylnitrone 

Prepared according to the methods described in Ber. 36, 415 (1903). 

(4) 5-Benzylidenehydantoin 



a 



I I 

V 
i 

o 



Prepared according to the method disclosed in J. Am. Chem. Soc. 37, 385 
(1915). 

(5) 5-Phenyl-l-pcnta-2,4-dienal phenylhydrazone 



a 



Prepared according to Ber. 58B, 1284 — 90 (1925) by the condensation of phenyl- 
hydrazine and 5-phenyl-l-pentadienal, m.p. 170 — 2°C. 
(6) 1-Naphthaleneacrolein phenylhydrazone 




-o 



Prepared according to Chem. Ber. 91, 1867—81 (1958), m.p. 125— 6°C. 
(7) Cinnamaldehyde- 1 -naph thylhydrazone 



10 



15 




20 Prepared according to Atti reale accd.naz.Lincei (5) 18 II (1909), 270 m.p. 

165°C. 

yoy ^"jraiaudciuicin ^MiLAijriiljrU layout- 
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Prepared according to Bull. Soc. Chim. France 35, 1685 — 65 (1924) 
(9) a/pAa(p-Mcthoxyphenyl)N-phenylnitrone 



25 



1 



Prepared according to Ann. 367, 272 (1909) by the condensation of anisaldehyde 
and N-phenylhydroxylamine in ethanol, m.p. 116.5 — 117.5°C. 
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(10) N-Phcnyl-alpha-2-thienylnitrone 



15 



Prepared by the condensation of 2-thiophenealdehyde and N-phenylhydroxyl- 
amine in ethanol, m.p. 89 — 90.5°C. 

(11) fl/pAa-l-Naphthyl-N-phenylnitrone 



c6 



-ro 



Prepared by the condensation of 1-naphthaldehyde and N-phenylhydroxylamine 
in ethanol, m.p. 133— 135°C 

(12) 5-r(o-Chlorobenzylidene)hydantoin 

U I i 

10 jW^ 

I 

0 

Prepared according to J. Am. Chcm. Soc. 62, 567 (1940) by the condensation 
of o-chlorobenzaldehyde and hydantoin in glacial acetic acid, acetic anhydride and 
fused sodium acetate; m.p. 275°C 

(13) 5-Furfuryiidenehydantoin 



c 
I 

o 

Prepared according to J. Am. Chem. Soc. 45, 380-(1911), m.p. 232°C. 

Table I 



Compound Name 
(Solvent) 


Wavelength of Max. 
Absorption mu 


Molar 
Absorptivity 


(1) Cinnamaldehyde 
phenylhydrazone 
Methanol) 


360 


3.93 X 10* 


(2) N,N'-Diphenyl-alpha, 
alpha-dinitrone 
(ethanol) 


385 


2.57 x 10 4 


(3) N-p-Benzoxyphenyl- 
alpha-stearyl-nitrone 
(chloroform) 


360 


2.74 x 10 4 


(4) 5-Benzylidenehydantoin 
(ethanol) 


315 


2.25 X 10* 
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The ultraviolet light absorbers may be incorporated in the sensitizing solution 

treating this solution to ^'^"Mg* £2rf^1LT*^co^ 

1^1952 page' 46 Th sSd diazonium salts from. N^-disubstituted 

c hc^y-p-phenylenediamine ; N^thyl-2-methyl-p-phenyIened.amine ; N,N-bis Qr 
hydroxyetKJ-phenylenediamine ; and N-2-hydroxyet^yl-N-methyl-p-phenylene- 
dL^nr/c^bg to oMu-y procedure, these diazonium »»» « V£ d » ^ 
form of salts stabilized with zinc chloride, cm chloride and cadmium chloride. 

-Se consents with regard to the diazonium compounds apply equally to Ae 
couoline components. Thus, any of the usual coupling components are satisfactory 
fo"ou? g p ui?Ss Examples of such couplers are 2,5-xylenol; 2,3-d 'Mroxynaphthakne; 
M-d^hydroxynaphthalene ; resorcinol ; octyl resorcinol ; ^^-^^^ 
lone; the amide of a/p/ia-rcsorcyclic acid; H acid; acetoacetani .de and 6 » 7 -*hydroxy- 
naphthalene-l-sulphonic acid. Other couplers are mentioned in the van der Grmten 
art.cle^/r* ^ ^ ^ ^ ultravio , et nt absorber ^ light- 

sensitive diazo may contain the various adjuncts usual in the manufacture of light- 
sensitive diazotype materials. These include metal salts for intensification of the dye- 
1 rniage, such as ammonium sulphate, nickel sulphate and ^mc chloride; stabilizing 
agents such as thiourea, thiosinamine and naphthalenetrisulphon.c acid; acids acting 
to retard precoupling such as acetic acid, boric acid and tartaric f»d; hygroscopic 
agents such as glycol tnd glycerol; and wetting agents such as saponin, lauryl sulphonate, 
butylbenzenzene sulphonate and the oleic acid amide of N-methyl taurine 

In producing a diazotype light-sensitive layer from coating solutions containing 
the ultraviolet absorber compounds used in this invention, the base or support material 
may be dipped, brushed or sprayed with the sensitizing or coating solution by means 
known to the art, the particular type of application depending upon the carrier 
employed. Where paper is used as the base for the light-sens.tive coating, the coat ng 
solution is generally applied by using a trough and doctor blade paper being 
drawn past the trough and excess solution being scraped off wi h the doctor blade^ 
The paper may also be brushed or sprayed with the coating solution. When a film 
material is used as the support, in order to obtain proper penetration of the active 
agents, solvents or swelling agents may be added to the coating solution and the 
solution is generally applied by dipping. , Ai*-m. 

The following examples will serve to further illustrate the preparation of diazo- 
type photoprinting materials from the ultraviolet absorber compounds of this invention, 
it being understood that the invention is not limited to the particular materials or 
proportions therein described. Unless otherwise specified, the parts are by- weight. 
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EXAMPLE I 



The following solution was prepared: 



70 ml 



Acetone 

Cellulose acetate ° • 4 8 

2-Aietboxycthanol 3°m\ 

Sulphosalicylic acid 1 • 4 S 

Zinc chloride $ ^ g 

3,3 '-Dihy droxy-2-naphthanilide 0.51 g 

0// 0M 

mjn 'rEthylenedioxydiphenol \ • $6 

4,4VDiresorcinol . 0.12g 

p-Dicthylaminobenzenediazonium chlorozincatc 0.23 g 

5-Benzylidenehydantoin (U.V. absorber) 1 .25 g 



This solution was coated on cellulose triacetate base and the dried film was 
exposed to ultraviolet light emitted by a mercury arc under a transparent microfilm 
image. Upon development with ammonia this gave a black reproduction of the original 

5 with clear non-image areas. When used as the original in the preparation of a second 5 

generation diazotype, this print, when compared with a print obtained from a con- 
ventional continuous tone formulation containing 2,2'-dihydroxy-4,4'-dimethoxy- 
benzophenone as the ultraviolet light absorber, could be exposed for a much shorter 
time to give diazotype prints of equal density. 

10 A solution of this compound coated on a cellulose acetate base was shown by 10 

spectrophotoraetric methods to have decomposed 76% after two passes through a 
white-print machine at speed 3 (3 ft. per minute). 

Example II 

The coating solution of Example I was modified by substituting 1.25 grams of 
15 N^'-diphenyl-o/p^x^/p/tai-dinitrone as the U.V. absorber. The solution was coated 15 
on cellulose acetate film and was shown by spectrophotometric methods to have de- 
composed 96% after one pass through a white-print machine at speed 5. 

The coated film also had the desirable property of a faster reprint speed in a 
diazotype process. 

Example III 

20 The coating solution of Example I was modified by the substitution of 1.25 20 

grams of N-p-benzoxyphenyl-o/p/ra-styryl-nitrone as the U.V. absorber. 

The coating solution containing the ultraviolet light absorber was coated on a 
cellulose acetate film and was found by spectrophotometric methods to have been 
90% decomposed after one pass through a white-print machine at speed 5. 

25 The films prepared using this compound had the expected faster reprint property. 25 

Example IV 

The coating solution of Example I was modified by the substitution of 1.25 grams 
of cinnamaldehyde phenylhydrazone as the U.V. absorber. 

The solution was coated on cellulose triacetate base and the dried film treated in 
50 accordance with the procedure outlined in Example I. The diazotype coating displayed 30 
the expected increase in reprint speed. . 

A cellulose acetate film coated with a solution containing this compound was 
shown by spectrophotometric methods to have been 11% decomposed after one pass 
through a white-print machine at speed 5. 

35 Example V 35 

The procedure was the same as in Example I excepting there was used 1.25 g. 
cinnamaldehyde 1-naphthylhydrazone as the U.V. absorber. • 
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The results on processing were substantially the same as in Example I. 

Example VI 

The procedure was the same as in Example I excepting that the U.V. absorber 
employed was 1.25 g. N-phenyl-alpha-2-thicnyl-nitrone. 
5 The results were about the same as in Example I. 5 

Example VII 

The procedure was the same as in Example I excepting that the U.V. absorber 
was 1.25 g. 5-(oc-chlorobenyIidene)hydantoin. 

The favorable results of Example I were obtained in this instance. 
10 Any of the U.V. absorbers previously mentioned may be utilized in lieu of those 10 

of the Examples with equally good results. 
• WHAT WE CLAIM IS : — 

1. A diazotype material comprising a base, coated with a sensitive composition 
containing a light-sensitive diazonium compound and an ultraviolet absorber which 

15 is decomposed by radiation to which the diazonium compound is sensitive and which 15 
is any one of the compounds represented by the following general formulae: 

R — (CH - CH) n — CH = N— NH— R 1 , 

O 

T 

R — CH = N — R l , 
O O 

T T 

R — N — CH = CH — N — R 1 , 
^— c// ~ c c—o 

20 fik^jpt 20 

c 
o 

wherein R, R l and n are as hereinbefore defined. ... 

2. The material as defined in Claim 1, wherein the ultraviolet absorber is 
cinnamaldehyde phenylhydrazone. 

3. The material as defined in Claim 1, wherein the ultraviolet absorber is N,N'- 

25 diphenyl-o/pAa, a/pAa'-dinitrone. 25 

4. The material as defined in Claim 1, wherein the ultraviolet absorber is N-p- 
benzoxyphenyl-a/pAa-styryl-nitrone. 

5. The material as defined in Claim 1, wherein the ultraviolet absorber is 5- 
benzy lidenehydantoin . 

30 6. The article as defined in Claim 1, wherein the sensitive composition also con- 30 

tains a coupling component. 

7. A diazotype material according to Claim 1 substantially as herein described 
and exemplified. 

ELLIS & CO., 
Chartered Patent Agents, 
70 & 72 Chancery Lane, 

London, W.C.2. 
Agents for the Applicants. 



Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1968. 
Published by the Patent Office, 25 Southampton Buildings, London, W.C.2, from which 

copies may be obtained. 



